hectare control district where only transgenic bentgrass could be grown, and all other bentgrass had to be removed during propagation and in the following years. Harvested seeds were transported in sealed containers, and combines were fumigated prior to leaving the control area [4] . Despite these measures, the wind-pollinated flowers made escape of the transgene through pollen likely.
In the years following propagation, Reichman et al. [3] surveyed potential bentgrass habitat on public lands up to 4.8 kilometers downwind of the control district and sampled 20,400 juvenile Agrostis plants. They first used an immunological test to screen 40-50 individuals at a time for the presence of the 5-enol-pyruvylshikimate-3-phosphate (EPSPS) protein from the Agrobacterium strain CP4, which confers glyphosphate resistance in the engineered variety. When a bulk sample tested positive, individual plants were then verified as transgenic by polymerase chain reaction (PCR) amplification of the CP4 EPSPS coding region.
Reichman et al. [3] found transgenic plants up to 3.8 kilometers from the experimental zone, not only among existing naturalized and native populations of creeping bentgrass, but also in isolation. Analysis of two molecular markers, ITS and matK, from the transgenic plants verified that they were Agrostis stolonifera and not hybrids between A. stolonifera and other Agrostis species. The molecular markers could distinguish hybrids, but were unable to differentiate between cultivated and naturalized populations of A. stolonifera. Transgenic plants found near naturalized A. stolonifera were presumed to be the result of pollen dispersal. Herbicide-resistant transgenic plants found up to 1 kilometer from the nearest experimental field -and near A. gigantea -were likely due to seed dispersal. Finding escaped transgenic plants was not a surprise. An earlier study set the stage by documenting the spread of pollen up to 21 kilometers from the site planted in transgenic bentgrass [5] . The spread of transgenes into natural areas has occurred.
Transgenes were found in just nine of the 20,400 plants sampled in the study (0.04%). This should not be taken as an absolute number of escaped plants: Reichman et al. [3] surveyed only the publicly owned portion of the suitable habitat. Ninety percent of the potential habitat occurs on private land.
The spread by seed documented in this study is an important reminder of the difficulty of containing crop alleles. Seeds lost during harvest have allowed genetically engineered corn and canola to appear in agricultural fields one or more years following the planting of transgenic crops [2, 6] , and canola seeds lost by trucks often germinate along roadsides. In this study, creeping bentgrass seeds dispersed by wind: even great care in seed handling will not prevent the spread of seeds from some genetically modified crops. The engineering of transgenes into organelles has been proposed to reduce the risk of transgene escape [7] . Organelles typically have maternal inheritance and so are not transmitted by pollen. This technology should greatly reduce the spread of transgenes, but some escape via seeds will remain likely, particularly in crops with very small wind-dispersed seeds.
What effect, if any, will these escaped transgenes have in the wild environment? The concern is that transgenes escaping from crops could create new problem weeds: plants resistant to insects due to B. thuringiensis transgenes might be able to out-compete other plants, while herbicide resistance might hinder their control. This danger is not unique to transgenes: gene flow from other crops, including sorghum and canola, has led to the development of more problematic weeds [8] , and traits such as herbicide resistance have been bred into crops using traditional techniques. The particular risks from Agrostis stolonifera appear limited: it is listed as a weed in some states [9] , but it is not likely to pose a problem to farmers beyond those producing grass seed. Although A. stolonifera has invaded wetlands and grasslands in many states, its effects on ecosystems are considered limited [10] .
While herbicide-resistant creeping bentgrass may be benign in the wild, it will provide essential information on the fate of transgenes and other crop alleles in wild environments. Because transgenes are introduced from distant organisms -from a bacterium in this case -they can be readily tracked in the environment. Non-transgenic crop alleles also escape into wild populations, but because of limited knowledge of the molecular basis of most crop traits and the frequency of these alleles in wild populations, tracing non-transgenic crop alleles and their effects poses a more difficult challenge. It may also be easier to understand the phenotypic and ecological effects of transgenes compared to other crop alleles. Genetic engineers insert alleles that minimize pleiotropic effects, while traditional plant breeders have fewer choices. Thus, transgenes may provide insights into the movement and effects of crop alleles in wild populations that could not be obtained previously.
The perennial habit of creeping bentgrass raises the possibility that transgene movement might persist for many years in wild populations, even if the transgene poses a significant cost to the plant in the absence of glyphosphate use. Herbicide resistance often carries a cost, but not always [11] . The transgene should increase in frequency if bentgrass is treated with glyphosphate. Glyphosphate is one of the few herbicides licensed for use along waterways, where creeping bentgrass habitat occurs in central Oregon.
Reichman et al. [3] have initiated an important line of research, for very little is known about the effects of potentially beneficial crop alleles in wild populations. Previous work on sunflowers suggests that some crop alleles could have significant effects on plant fitness. Hybrids between the transgenic sunflowers producing B. thuringiensis toxins and wild plants produced more seeds, potentially leading to greater problems for farmers in areas where weedy sunflowers regularly invade fields [12] . However, key questions about the long term effects of transgenes in wild populations were never answered; with the withdrawal of B. thuringiensis sunflowers from field trials, all research ended. The escaped transgenic bentgrass will offer important clues as to what might happen as more engineered crops encounter their wild relatives.
